Synthesis of endotoxic principle of bacterial lipopolysaccharide and its recognition by the innate immune systems of hosts.
A new stage of endotoxin research was brought about by structure elucidation and chemical synthesis of lipid A, the lipophilic partial structure of the lipopolysaccharide (LPS) of Gram-negative bacteria. Synthetic lipid A exhibited full endotoxic activity, which gave unequivocal evidence for the concept that lipid A is the active entity of endotoxin. Various lipid A analogues, as well as their radiolabeled derivatives and more complex partial structures of LPS, were also synthesized. By the use of these synthetic homogeneous preparations, not only simple studies on structure-activity relationships but precise and detailed analyses became possible on how this typical bacterial component is recognized by the innate immune receptor complex of mammalian cells.